Sexual development in the cellular slime molds results in the production of large, dormant structures called macrocysts (2, (3) (4) (5) 10) . After growth, this developmental sequence apparently begins with the fusion of two amoebae to form a zygote giant cell (G. W. Erdos, personal communication; D. H. O'Day, manuscript submitted for publication). In Dictyostelium discoideum, the zygote giant cell acts as a center for the cyclic-AMP-mediated chemotactic aggregation of unfused amoebae (D. H. O'Day, manuscript submitted for publication). The completed aggregate becomes surrounded by a thin, fibrillar, primary sheath to form a precyst (3, 6) . The zygote giant cell, now called a phagocytic giant cell, which resides at the center of each precyst, phagocytoses all of the surrounding amoebae (peripheral cells), encasing them in vacuoles as intracellular endocytes (1, 6) . The maturation of the endocyte-filled macrocyst involves endocyte digestion, cell wall synthesis, pigment accumulation, and giant-cell shrinkage (1, 3, 6) .
O'Day and Lewis (12) showed that the macrocyst cycle was regulated by sexual hormones (pheromones) in D. discoideum. This work, later verified by Machac and Bonner (9) , indicated that the hormonal interaction operated via a secreter-responder system. Thus, only one strain of the mating-type pair apparently secretes pheromone while the other strain responds (i.e., forms macrocysts). This was also shown to be the mode of sexual interaction for a second species, D. purpureum (7) . The pheromone of D. discoideum is a volatile molecule (8) .
In a continuation of our attempts to understand the control of mating in the cellular slime molds, we analyzed the mode of sexual interaction in D. giganteum. We chose this heterothallic species because four mating-type strains that have been isolated can all intermate (5) . The present work reveals that each of the mating types of D. giganteum secretes a pheromone. Furthermnore, each strain can respond to the hornone that is secreted by any of the other strains. On the basis of both of these abilities the four strains can be arranged in a mating-type hierarchy.
When cell-free conditioned medium (CFCM), prepared from any one mating-type culture, after 24 h of incubation in the dark, is added to 24-h dark-grown cells of any other mating type, macrocyst development is induced (Table 1) . Control experiments with distilled water and homotypic CFCM reveal that this is a specific response to the heterotypic CFCM. As in D. discoideum and D. purpureum, the structure of these macrocysts is identical to those produced in cultures when cells of opposite mating types are mixed together (7, 12) . Thus, although mating is heterothallic in D. giganteum, artificial homothallism (i.e., macrocysts forming from a single mating type) can be induced when the pheromone from an opposite mating type strain is added to the culture.
One interesting characteristic of the CFCM data is that each strain shows differences, first, in its ability to induce other strains (i.e., to secrete pheromone) and, second, in its ability to respond to CFCM from other strains (i.e., to forn macrocysts in response to pheromone) ( Table 2 ). When the strains of D. giganteum are arranged on the basis of the decreasing ability to induce other strains to form macrocysts, a certain hierarchy is established (Fig. 1) . This hierarchy is identical to that obtained when the strains are arranged on the basis of their increasing ability to respond to CFCM from all other strains. Furthermore, preliminary experiments involving induction of macrocysts by opposite strains separated by a dialysis membrane have (11) . The 5-ml suspension of a 24-h-old macrocyst culture containing growing amoebae of one strain was centrifuged at 3,000 x g for 5 mnu. The supernatant was passed through a sterile membrane filter (pore size, 0.45 ,n; Millipore Corp.)
to yield a sterile CFCM which was poured onto a 24-h culture of one of the opposite mating types. Cultures were then incubated in light-tight metal canisters and stored for 2 weeks at 23 ± 1°C. Controls consisted of cultures to which distilled water or CFCM from another culture of the same strain was added. These methods have been descibed in detail previously (12) .
The presence of macrocysts was assesd by using a dissecting microscope (x50). There were never more than 100 macrocysta in induced cultures. a The data for the ability of each strain to induce and to respond to the other three strains were totaled, and the percent for each was calculated, giving an estimate, in percent, of the total ability of each strain to induce or respond to the other strains.
supported this hierarchical mating system (data not shown).
The differences in ability to induce or respond are not due to differential germination or growth rates. Although D. giganteum spores germinate slowly, there is little variation in the germination rates of each strain and, after 24 h, the growth of amoebae of each strain is essentially identical (data not shown).
Many eucaryotic microorgaism produce sexual hormones, but only one genus of fungus, Achlya, appears to possess a hierarchical mating system (2a) , and this interaction is clearly different from that reported here for D. discoideum. Also, in Achlya a clear distinction between male and female characteristics is evident. In cellular slime molds, no differentiation of sexes is evident, further suggesting that this is a unique type of mating interaction in eucaryotic microorganism. We also feel that this system may exist in other species of cellular slime molds and, if so, our inability to show two-way induction in D. discoideum and D. purpureum may be due to the use of strains from the extreme ends of the hierarchy.
